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is not effected by means of the electrodes, which are only moved at long intervals as they wear away, but by a regulating device which controls the voltage of the electrical supply, see Fig. 49. This device raises or lowers the voltage, as the resistance of the furnace changes, so as to maintain a constant supply of power.
In other types of resistance smelting furnaces, the current passes through the molten slag and metal, instead of through the melting ore, the current entering by means of two or more carbon electrodes which dip into the fused slag, as in the Harmet furnace, Fig. 80; by electrodes of fused metal lying beneath the slag, as in the Laval furnace, Fig. 20; or by induction, without the use of electrodes, as in the Snyder furnace. Fig. 131. In such furnaces, the slag becomes heated above its melting temperature, by the passage of the current, and melts or dissolves the ore which rests upon it. The voltage depends upon the shape and size of the furnace, but on account of the low specific resistance of molten slags it will usually be lower than in furnaces in which the current passes through the melting ore, as well as through the fused slag. The molten metal accumulating in the bottom of the furnace will also tend to lower the voltage, by carrying, on account of its greater conductivity, a large part of the current. It is not practicable to regulate such furnaces by moving the electrodes, and the regulation must be effected by adjusting the voltage of the supply as explained above.
In the Kjellin and Gin furnaces, the electrical resistance of the steel itself is relied upon for converting the energy of the current into heat. The specific resistance, or resistivity, of steel, even when molten, is so small that the metal must be contained in a trough or canal of considerable length and moderate cross-section, in order to have any appreciable electrical resistance; and even then, the voltage is very small, and enormous currents must be supplied, in order to heat the furnace. In the Kjellin furnace, already referred to, a current of 30,000 amperes is supposed to circulate around the ring of molten steel; the force required to drive such a current being only 7 volts. In the Gin furnace, the voltage is also very small; 15 volts maintaining currents that range from 10,000 to 100,000 amperes. Furnaces of such low resistance are very unsatisfactory electrically; but the absence of carbon electrodes, and the production of the heat directly in the molten steel, render them very suitable for steel-making.
In the Acheson furnaces, the resistor consists of a special core of carbon, surrounded by the charge, or the charge itself is the resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
